Alteration of cell-cell and cell-matrix adhesion in urothelial cells: an oncogenic mechanism for mutant FGFR3.
Activating mutations of FGFR3 are a common and early event in bladder cancer. Ectopic expression of mutant FGFR3 in normal urothelial cells has both pro-proliferative and antiapoptotic effects at confluence, suggesting that mutant cells are insensitive to cell-cell contact inhibition. Herein, detailed analysis revealed that these cells have reduced cell-cell adhesion, with large intercellular spaces observable at confluence, and diminished cell-substrate adhesion to collagen IV, collagen I, and fibronectin. These phenotypic alterations are accompanied by changes in the expression of genes involved in cell adhesion and extracellular matrix remodeling. Silencing of endogenous mutant FGFR3 in bladder cancer cells induced converse changes in transcript levels of CDH16, PLAU, MMP10, EPCAM, TNC, and HAS3, confirming them as downstream gene targets of mutant FGFR3. Overexpression of EPCAM, HAS3, and MMP10 transcripts was found in a large fraction of primary bladder tumors analyzed, supporting their key role in bladder tumorigenesis in vivo. However, no correlation was found between their protein and/or mRNA expression and FGFR3 mutation status in tumor specimens, indicating that these genes may be targeted by several converging oncogenic pathways. Overall, these results indicate that mutant FGFR3 favors the development and progression of premalignant bladder lesions by altering key genes regulating the cell-cell and cell-matrix adhesive properties of urothelial cells. The ability of mutant FGFR3 to drive transcriptional expression profiles involved in tumor cell adhesion suggests a mechanism for expansion of premalignant urothelial lesions.